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(57) ABSTRACT

A flexible organic electro-luminescence device 1s adapted to

improve its flexibility and to completely and substantially
exclude the intrusion of external moisture and/or oxygen. The

flexible organic electro-luminescence device includes: a sub-
strate of a thickness of about 0.05 mm~0.2 mm; a planariza-

tion layer on the substrate; a thin film transistor on the pla-
narization layer; a passivation layer on the planarization layer
and the thin film transistor, with a contact hole exposing a
drain electrode of the thin film transistor; a reflective layer on
the passivation layer; an anode electrode on the reflective
layer, electrically connected to the drain electrode of the thin
film transistor; a bank layer on the edge region of the anode
clectrode and the passivation layer, including an organic
material; an organic light emitting layer on the anode elec-
trode; a cathode electrode on the bank layer and the organic
light emitting layer; and a seal layer on the cathode electrode,
including an organic film, an morganic film, an adhesive film
and a protective film.

14 Claims, 3 Drawing Sheets
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FLEXIBLE ORGANIC
ELECTRO-LUMINESCENCE DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOFK

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. 119 to
Korean Patent Application No. 10-2008-0041994, filed on
May 6, 2008, which 1s hereby incorporated by reference 1n 1ts
entirety.

BACKGROUND

1. Field of the Disclosure

This disclosure relates to a flexible organic electro-lumi-
nescence display device, and more particularly, to an organic
clectro-luminescence display device with a maximized flex-
ibility and a manufacturing method thereof.

2. Description of the Related Art

As the information society expands, display devices
capable of displaying information have been widely devel-
oped. These display devices include liquid crystal display
(LCD) devices, organic electro-luminescence display
(OLED) devices, plasma display devices, field emission dis-
play devices and so on.

The display devices are recently required to reinforce tlex-
ibility. In accordance therewith, flexible display devices
capable of bending are actively researched. Specifically, a
flexible OLED device has the advantages of being capable of
mimmizing the thickness and reducing the electric power
consumption, because 1t has an unnecessary back-light unat,
in contrast to an LCD device.

Such a flexible OLED device 1s usually manufactured on a
plastic substrate. However, the plastic substrate 1s limited in
its use 1n the flexible OLED devices due to its temperature
sensitivity.

For superior flexibility, the thickness of the substrate
should be minimized. The minimized thickness of the sub-
strate would allow the substrate to be bent, thereby making 1t
difficult to feed into manufacturing equipment.

Moreover, the OLED device can be easily damaged as
external moisture and/or oxygen can intrude.

BRIEF SUMMARY

A tlexible OLED device mcludes: a substrate of a thickness
of about 0.05 mm~0.2 mm; a planarization layer on the sub-
strate; a thin film transistor on the planarization layer; a pas-
stvation layer, on the planarization layer and the thin film
transistor, having a contact hole exposing a drain electrode of
the thin film transistor; a reflective layer on the passivation
layer; an anode electrode, on the retlective layer, electrically
connected to the drain electrode of the thin film transistor; a
bank layer, on the edge region of the anode electrode and the
passivation layer, including an organic material; an organic
light emitting layer on the anode electrode; a cathode elec-
trode on the bank layer and the organic light emitting layer;
and a seal layer, on the cathode electrode, including an
organic {ilm, an mnorganic film, an adhesive film and a pro-
tective film.

A manufacturing method of a flexible OLED device
according to another general aspect of the present embodi-
ment includes: forming a planarization layer on a substrate of
a thickness of about 0.4 mm~1 mm; forming a thin film
transistor on the planarization layer; forming a passivation
layer on the planarization layer and the thin film transistor to
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have a contact hole which exposes a drain electrode of the thin
film transistor; forming a retlective layer on the passivation
layer; forming an anode electrode electrically connected to
the drain electrode of the thin film transistor on the reflective
layer; forming a bank layer including an organic material, on
the edge region of the anode electrode and the passivation
layer; forming an organic light emitting layer on the anode
clectrode; forming a cathode electrode on the bank layer and
the organic light emitting layer; forming a seal layer including
an organic film, an mmorganic film, an adhesive film and a
protective {ilm, on the cathode electrode; and etching the rear
side of the substrate until the thickness of the substrate 1s 1n a
range of about 0.05 mm~0.2 mm.

Other systems, methods, features and advantages will be,
or will become, apparent to one with skill 1n the art upon
examination of the following figures and detailed description.
It 1s intended that all such additional systems, methods, fea-
tures and advantages be included within this description, be
within the scope of the mvention, and be protected by the
tollowing claims. Nothing 1n this section should be taken as a
limitation on those claims. Further aspects and advantages are
discussed below 1n conjunction with the embodiments. It1s to
be understood that both the foregoing general description and
the following detailed description of the present disclosure
are exemplary and explanatory and are intended to provide
turther explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
incorporated 1n and constitute a part of this application, 1llus-
trate embodiment(s) of the mvention and together with the
description serve to explain the disclosure. In the drawings:

FIG. 1 1s a sectional view showing a tlexible OLED device
according to an embodiment of the present disclosure;

FIG. 2A to 2E are process views explaining a manufactur-
ing process of tlexible OLED device according to an embodi-
ment of the present disclosure; and

FIGS. 3A and 3B are views depicting the harshness of the
surfaces of a substrate and a planarization layer included in a
flexible OLED device according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

Retference will now be made 1n detail to the embodiments
ol the present disclosure, examples of which are 1llustrated 1n
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts.

FIG. 1 1s a sectional view showing a flexible OLED device
according to an embodiment of the present disclosure. Refer-
ring to FIG. 1, a planarization layer 7 1s disposed on a sub-
strate 1.

The substrate 1 may be made of a metal material such as
stainless steel. In order to manufacture a flexible OLED
device, an original substrate 1 should be feed into process
equipment, as the substrate for the OLED device.

The orniginal substrate 1 before being feed 1nto the process
equipment may be of a thickness 1n a range of about 0.4 mm
to 1.0 mm. In accordance therewith, the original substrate 1
can not be flexible and maintain a planarization state. Such an
original substrate 1 may be treated to have a range thickness
of about 0.05 mm to 0.2 mm capable of being tlexible by
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etching its rear side after the tlexible OLED device 1s manu-
factured by means of the process equipment.

The surface of the substrate 1 made of the metal material 1s
very harsh, as shown 1n FIG. 3A. This harsh surface makes 1t
difficult to manufacture the OLED device and changes char-
acteristics of elements 1n the OLED device when the OLED
device 1s manufactured by the following processes. Accord-
ingly, the present embodiment can dispose the planarization
layer 7 on the substrate 1 so as to correct the harshness of the
surface of the substrate 1. The planarization layer 7 correcting
the harshness of the surface of the substrate 1 implements a
planarization of the surface of the substrate 1, so that elements
can be easily manufactured by the following processes.

Such a planarization layer 7 can include an organic film 3
formed of an organic material and an mnorganic film 3 formed
ol an mnorganic material. The organic film 3 may include an
organic material whose thickness 1s easily formed, and be
formed 1n a thickness range of about 3 mm~3 mm, since 1t
correct the harshness of the surface of the substrate 1. In
accordance therewith, the surface of the organic film 3 1s
greatly lowed 1n harshness, as shown in FIG. 3B. Also, the
organic film 3 may be formed of an organic material with a
superior flexibility, thereby improving even more the flexibil-
ity of the flexible OLED device according to the present
embodiment. Accordingly, the organic material forming such
an organic film 3 may be any acryl group organic material or
a polyimide. The organic film 3 formed as the above can be
peeled off from the substrate 1 upon etching of gate electrode
9 which will be manufactured described below. Also, since
organic outgas from the organic film 3 1ntrudes into the gate
clectrode 9, the characteristics of the gate electrode 9 dete-
riorate. In accordance therewith, the inorganic film 5 may be
disposed on the organic film 3. The mnorganic film can be
thinly formed in a range of about 100 A to 300 A. The
inorganic material forming the inorganic film 5 may be a
s1licon oxide S10x, a silicon nitride S1Nx, a silicon oxymitride
S10xNx, or an oxide of aluminum Al2O3. Consequently, the
planarization layer includes a double film formed of the
organic film 3 and the morganic film 5.

On the planarization layer 7, a thun film transistor 18 1s
disposed. In other words, a gate electrode 9 1s disposed on the
planarization layer 7, a gate dielectric film 11 1s disposed on
the gate electrode 9, and a semiconductor layer 13, and
source/drain electrodes 15 and 17 are disposed on the gate
dielectric film 11 as opposed to the gate electrode 9. The
semiconductor layer 13 may include an amorphous silicon
(a-S1).

There 1s a passivation layer 23 disposed on both the pla-
narization layer 7 and the thin film transistor 18. The passi-
vation layer 23 may include a double film consisting of an
inorganic {1lm 19 of inorganic material and an organic film 21
of organic material. Unlike the double film structure, the
passivation layer can include only a single film which 1s
tormed of only an inorganic material. The inorganic material
may be the silicon oxide S10x, the silicon nitride SiNx, the
silicon oxide nitride S1OxNx, or the oxide of aluminum
Al203. The organic material may include an acrylic organic
material or a polyimide. The inorganic film 19 may have a
thickness in a range of about 100 A~3000 A, and the organic
film 21 may have a thickness ina range of about 500 A~3 mm.

The organic film 21 protects the thin film transistor 18. Also,
the organic film 21 may be formed to have a planarization
surface, thereby allowing the processes described below to be
casily performed.
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On the other hand, 1n the case where the passivation layer
23 consists of a single film formed of the mnorganic maternal,
the thickness of the passivation layer 23 may be 1n a range of
about 500 A~4000 A.

On the passivation layer 23, a reflective layer 25 1s dis-
posed. The reflective layer 23 retlects lights, generated in an
organic light emitting layer 30 which will 1s formed by the
process described below, toward the front side. To this end,
the retlective layer 235 can be formed of any material capable
of reflecting light. The retlective layer 25 1s provided with an
anode electrode 27 disposed thereon. The anode electrode 27
may be electrically connected to the drain electrode 17
through the reflective layer 25 and the passivation layer 23.
Also, the anode electrode 27 can be formed of a transparent
metal material. For example, the anode electrode 27 may
include an indium-tin-oxide or an mdium-zinc-oxide. Such
an anode e¢lectrode 27 transiers a signal from the thin film
transistor 18 to the organic light emitting layer 30. Moreover,
the reflective layer 25 and the anode electrode 27 may be
arranged 1n a pixel region. The pixel region 1s defined by gate
lines and data lines crossing each other. The OLED device
according to the embodiment of the present disclosure allows
the pixel regions to be arranged in the shape of a matrix and
cach pixel region to generate a light of any primary color. The
primary color lights from the pixel regions are mixed with one
another so as to realize full colors.

A bank layer 29 1s disposed on the passivation layer 23 and
the edge region of the anode electrode 27. The bank layer 29
defines the pixel regions and prevents the organic light emiat-
ting layer 30, which 1s opposite the edge of the anode elec-
trode 27, from being damaged by a high electric field gener-
ated 1n the edge region of the anode 27. To this end, the bank
layer 29 may be disposed on the passivation layer 23 between
the pixel regions and on the edge of the anode electrode 27.
Also, the bank layer 29 of the present embodiment may
include an organic material. The organic material has a supe-
rior tlexibility relative to an 1norganic material. On the other
hand, a bank layer 29 of inorganic material has an inferior
flexibility and 1n bending causes a cathode electrode 31,
which will be disposed thereon, to peel off. Accordingly, the
present embodiment employs a bank layer 29 of organic
maternal. The organic material for the bank layer 29 may be
any acryl group organic material or a polyimide. Such a bank
layer 29 may have a thickness in a range of about 500 A~3
mm.

The organic light emitting layer 30 1s disposed on the anode
clectrode 27 with the exception of the bank layer 29. The
organic light emitting layer 30 includes a red organic light
emitting film for emitting red lights, a green organic light
emitting {ilm for emitting green lights, and a blue organic
light emitting {ilm for emitting blue lights. These red, green
and blue organic light emitting films may be arranged 1n the
pixel regions, respectively.

The cathode electrode 31 1s disposed on the bank layer 29
and the organic light emitting layer 30. The cathode electrode
31 may consist of a transparent metal material. For example,
the cathode electrode can be formed of either an indium-tin-
oxide or an indium-zinc-oxide.

A seal layer 41 which prevents moisture and/or oxygen
from intruding into the orgamic light emitting layer 30 1s
disposed on the cathode electrode 31. The seal layer 41 can
include at least one of organic film 33, 1norganic film 35,
adhesive film 37 and protective sheet 39.

The organic film 33 may include any one selected from a
group consisting of small molecular organic materials such as
LiF and Ca and high molecular organic materials such as
acryl group material and polyimide. The organmic film 33
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should be formed to contact the bank layer 29 and the cathode
clectrode 31. The organic film 33 disposed in the present
embodiment 1s a first layer ol prevention from the intrusion of
external moisture and oxygen into the bank layer 29 and the
cathode electrode 31 in addition to greatly improving the
flexibility and planarization of the OLED device. The thick-
ness of such an organic film 33 may be 1n a range of about 200
A~1000 A.

The morganic film 35 may be disposed 1n order to provide
a secondary prevention from the intrusion of external mois-
ture and/or oxygen. To this end, the mnorganic film 33 should
be formed of an i1norganic material such as an aluminum
oxide AlOx or a silicon oxide S10x. The thickness of the
inorganic film 35 should be in a range of about 500 A~700 A.

The adhesive film 37, which bonds the protective sheet 39
to the inorganic film 35, may include an adhesive material and
a moisture absorbent. The moisture absorbent included 1n the
adhesive film 35 may provide a third prevention from the
intrusion of external moisture and/or oxygen.

The protective sheet 39 protects every element, including
the organic light emitting layer 30 and being provided 1n the
manufacturing processes, ifrom damages such as scratching,
and so on. To this end, the protective sheet 39 may include a
plastic material. Actually, the protective film 39 can be
formed of any one of a polyethylene terephthalate, a polyim-
ide, a polyether sulfone, a polystyrene and so on.

Accordingly, the seal layer 41 can completely and substan-
tially exclude the intrusion of external moisture and/or oxy-
gen, since each of the organic film 33, the inorganic film 35,
the adhesive film 37 and the protective sheet 39 prevents
external moisture and/or oxygen in stages. As aresult, the seal
layer 41 prevents an element defect caused by the intrusion of
external moisture and/or oxygen.

FIGS. 2A to 2F are process views explaining processes of
manufacturing a flexible OLED device according to another
embodiment of the present disclosure. Firstly, a thick original
plate (hereinatter, ‘substrate’) 1 having a thickness of about
0.4 mm~1 mm 1s provided. The substrate 1 1s fed into process
equipment for manufacturing an OLED device. To this end,
the substrate 1 may be made of stainless steel.

As shown 1n FIG. 2A, A planarization layer 7 including an
organic film 3 and an 1norganic film 5 1s provided on the fed
substrate 1. The planarization layer 7 may be formed by firstly
depositing the organic film 3 on the substrate 1 1n a thickness
range of about 3 mm~5 mm and secondly depositing the
inorganic film 5 on the organic film 3 1n a thickness range of
about 100 A~300 A. The organic film 3 may include any one

of the organic materials of an acrylic group and a polyimide,
and the morganic film 5 may include any one of a silicon
oxide S10x, a silicon nitride SiNx, a silicon oxide nitride
S1IO0xNx and a oxide of aluminum Al20O3. The present
embodiment uses the organic film 3 to correct the harshness
of the surface of the substrate 1. Moreover, the present
embodiment can improve more the flexibility of the OLED
device by use of the organic film 3 which has a superior
flexibility. The inorganic film 5 formed 1n the present embodi-
ment prevents the peeling of the organic film 3 under the wet
ctching of gate electrode 9 which will be formed 1n the pro-
cesses described below. Also, the morganic film 3 prevents
the intrusion of organic outgas from the organic film 3, into
the gate electrode 9 and so on.

Referring to FI1G. 2B, a thin film transistor 18 1s formed on
the planarization layer 7. In other words, a first metal material
1s deposited on the 1norganic film 5 and patterned so that a
gate line (not shown) and the gate electrode 9 are formed. A
gate dielectric film 11 1s formed on the gate electrode 9
through a process of depositing gate dielectric material. An

10

15

20

25

30

35

40

45

50

55

60

65

6

amorphous silicon and a second metal material are sequen-
tially deposited on the gate dielectric film 11 before their
patterning, thereby forming a semiconductor layer 13 (i.e., a
semiconductor pattern) and source/drain electrodes 15 and
17. A data line, which 1s not shown 1n FIG. 2, may be formed
together with the source/drain electrodes 15 and 17. In accor-
dance therewith, the thin film transistor 18 i1s configured to
include the gate electrode 9, the semiconductor layer 13 and
the source/drain electrodes 15 and 17.

A passivation layer 23 1s formed on the planarization layer
7 and the thin film transistor 19. The passivation layer 23 may
include a double layer structure consisting of an norganic
f1lm 19 of inorganic material and an organic film 21 of organic
material. The morganic film 19 may be any one of a silicon
oxide S10x, a silicon nitride SiNx, a silicon oxide nitride
S10xNx and an oxide of aluminum Al203, and the organic
f1lm 21 may be any acryl group organic material or a polyim-
ide. Also, the morganic film 19 may have a thickness 1n a
range of about 100 A~3000 A, and the organic film 21 may
have a thickness in a range of about 500 A~4 mm. The organic
film 21 protects the thin film transistor 18. Moreover, the
organic {ilm 21 may be formed to have a planarization sur-
face, so that the processes described below are easily per-
formed. Alternatively, 1n the case where the passivation layer
23 consists of a single layer which has the 1norganic film 19 of
inorganic material, the thickness of the passivation layer 23
may be in a range of about 500 A~4000 A. Furthermore, the
passivation layer 23 1s provided with a contact hole 24 which
exposes the drain electrode 17 of the thin film transistor 18.

As shown 1n FIG. 2C, a reflective material 1s deposited and
patterned on the passivation layer 23, thereby forming a
reflective layer 25. The patterning process removes the reflec-
tive material on the rest regions with the exception of the pixel
region, for example, on the gate line region, the data line
region, the transistor region and the contact hole region. In
other words, the reflective layer 25 1s not formed on these
regions including the gate line region, the data line region, the
transistor region and the contact hole region. The reflective
layer 25 can be formed of any material capable of retlecting
lights generated 1n an organic light emitting layer 30 which
will be formed 1n the process described below.

An anode electrode 27 1s formed on the reflective layer 25
by depositing and patterning a first transparent maternal. The
first transparent material may be an indium-tin-oxide or an
indium-zinc-oxide. The anode electrode 27 can be electr-
cally connected to the drain electrode 17 of the thin film
transistor 18 via the contact hole 24.

The retlective layer 25 and the anode electrode 27 may be
arranged only within a pixel region. The pixel region 1is
defined by the gate line and the data line crossing each other.
The OLED device allows the pixel regions to be repeatedly
arranged 1n the shape of a matrix and the pixel regions to
respectively generate primary color lights. The primary color
lights generated in the pixel regions are mixed with one
another so as to realize full colors.

Retferring to FIG. 2D, a bank layer 29 1s formed on the
passivation layer 23 between the pixel regions and on the edge
region ol the anode electrode 27 through processes of depos-
iting an organic material on the reflective layer 25 and the
anode electrode 27 and patterning the deposited organic
material. The bank layer 29 defines the pixel region and
prevents the organic light emitting layer 30, which is opposite
the edge of the anode electrode 27, from being damaged by a
high electric field generated 1n the edge region of the anode.

The bank layer 29 in the present embodiment may be
formed of an organic material having a superior flexibility
relative to an 1norganic material. If the bank layer 29 includes
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the 1norganic material, the bank layer 29 can cause the cath-
ode electrode 31, which will be disposed thereon, to peel off
by bending of the OLED device because of its inferior flex-
ibility. In view of this point, the present embodiment employs
the bank layer 29 formed of the organic material such as any
acryl group organic material or a polyimide. The bank layer
29 can have a thickness in a range of about 500 A~3 mm.

The organic light emitting layer 30 1s formed on the anode
clectrode 27 with the exception of the bank layer 29. The
organic light emitting layer 30 includes a red organic light
emitting layer for emitting a red light, a green organic light
emitting layer for emitting a green light, and a blue organic
light emitting layer for emitting a blue light. The red, green
and blue organic light emitting layers may be arranged 1n the
pixel regions, respectively.

The cathode electrode 29 1s formed through a process of
depositing a second transparent material on the bank layer 29
and the organic light emitting layer 30. The second transpar-
ent material may be an indium-tin-oxide or an indium-zinc-
oxide.

As shown 1in FI1G. 2E, a seal layer 41 which prevents mois-
ture and/or oxygen from intruding 1nto the organic light emait-
ting layer 30 1s formed on the cathode electrode 31. In other
words, an organic material 1s deposited 1n a thickness range of
about 200 A~1000 A and then an inorganic material is depos-
ited in a thickness range of about 500 A~700 A, thereby
forming an organic film 33 and an iorganic film 35. The
organic material may include any one selected a group con-
s1sting of small molecular organic maternials such as LiF and
Ca and high molecular organic materials such as acryl group
materials and polyimide. Such an organic film 33 1s disposed
in order to firstly prevent the intrusion of external moisture
and/or oxygen and to greatly improve the flexibility and pla-
narization of the OLED device. The inorgamic film 35 1s
disposed so as to secondarily prevent the intrusion of external
moisture and/or oxygen. The inorganic film 35 may be
formed of an inorganic material such as an oxide of aluminum
AlOx or a silicon oxide S10x.

Also, an adhesive film 37 can be formed on one of the
inorganic film 35 and a protective sheet 39. The adhesive film
3’7, which bonds the protective sheet 39 to the mnorganic film
35, may include an adhesive material and a moisture absor-
bent. The moisture absorbent included 1n the adhesive film 37
can thirdly prevent the intrusion of external moisture and/or
oxygen.

In order to protect every element manufactured by the
processes described above and including the organic light
emitting layer 30, the protective sheet 39 can include a plastic
material. For example, the protective sheet 39 may be formed
of any one of a polyethylene terephthalate, a polyimide PI, a
polyether sulfone and a polystyrene. The protective sheet 39
1s attached to the surface of the mnorganic film 35 by means of
the adhesive film 37.

In accordance therewith, the seal layer 41 can be formed of
the organic film 33, the morganic film 35, the adhesive film
and the protective f1lm 39. Such a seal layer 41 can completely
or substantially exclude the intrusion of external moisture
and/or oxygen, since each of the organic film 33, the inorganic
film 35, the adhesive film 37 and the protective film 39 pre-
vents external moisture and/or oxygen 1n stages. Accordingly,
the seal layer 41 prevents an element defect caused by the
intrusion of external moisture and/or oxygen.

Finally, the rear side of the substrate 1 1s etched to remove
it rear s1de until the thickness of the substrate 1 1s 1n a range of
about 0.05 mm~0.2 mm. In accordance therewith, the sub-
strate 1 can bent freely. As a result, the flexibility of the
flexible OLED device improves even more.
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As described above, the flexible OLED device and the
manufacturing method thereof according to the present
embodiment minimize the thickness of the substrate through
an etching process. Accordingly, the flexibility of the flexible
OLED device improves. Moreover, a bank layer included 1n
the flexible OLED device 1s formed of an organic material
having a superior tlexibility. As a result, the flexibility of the
flexible OLED device improves even more.

Also, the flexible OLED device and the manufacturing
method thereol according to the present embodiment allow a
planarization layer to be formed of an organic material,
thereby minimizing the harshness of the surface of metal
substrate.

Furthermore, the flexible OLED device and the manufac-
turing method thereof according to the present embodiment
form a seal layer which includes an organic film, an 1norganic
f1lm, an adhesive film and a protective film each having an
intrusion preventing function. As a result, the intrusion of
external moisture and/or oxygen into the flexible OLED
device can be completely and substantially excluded.

It will be apparent to those skilled in the art that various
modifications and variations can be made 1n the present dis-
closure. Thus, 1t 1s intended that the present disclosure cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

The mvention claimed 1s:

1. A flexible organic electro-luminescence device compris-
ng:

a substrate of thickness of about 0.05 mm~0.2 mm;

a planarization layer on the substrate;

a thin film transistor on the planarization layer;

a passivation layer on the planarization layer and the thin
film transistor, having a contact hole exposing a drain
electrode of the thin film transistor;

a retlective layer on the passivation layer;

an anode electrode on the reflective layer, electrically con-
nected to the drain electrode of the thin film transistor;

a bank layer on the edge region of the anode electrode and
the passivation layer, including an organic matenal;

an organic light emitting layer on the anode electrode;

a cathode electrode on both the bank layer and the organic
light emitting layer; and

a seal layer on the cathode electrode, including an organic
{1lm, an 1norganic {ilm, an adhesive film and a protective
film,

wherein the reflective layer 1s removed in the region cor-
responding to the contact hole,

wherein the organic film, the mnorganic film, the adhesive
f1lm and the protective film are sequentially formed on a
whole side of the cathode electrode such that the films
are stacked above the cathode electrode one another, and

wherein the adhesive film includes a moisture absorbent,
wherein the planarization layer includes,

an organic {ilm, on the substrate, having a thickness of
about 3 mm~5 mm to compensate the harshness of the
surface of the substrate; and

an morganic film, on the organic film, having a thickness of
about 100 A~300 A.

2. The f{flexible organic electro-luminescence device
claimed as claim 1, wherein the substrate includes stainless
steel.

3. The f{flexible organic electro-luminescence device
claimed as claim 1, wherein the passivation layer includes:

an 1norganic {ilm disposed on the planarization layer and
the thin film transistor, and having a thickness of about

100 A~3000 A; and
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an organic {1lm disposed on the 1norganic film to and hav-
ing a thickness of about 500 A~3 mm.

4. The flexible organic electro-luminescence device
claimed as claim 1, wherein the bank layer 1s of a thickness of
about 500 A~3 mm.

5. The flexible organic electro-luminescence device

claimed as claim 1, wherein the organic film of the seal layer
is of a thickness of about 200 A~1000 A and the inorganic

film of the seal layer is of a thickness of about 500 A~700 A.

6. The flexible organic -electro-luminescence device
claimed as claim 5, wherein the organic film includes one
material selected from a group consisting of small molecular
organic materials and high molecular organic matenals, and
the 1norganic film includes one of an oxide of aluminum and
a silicon oxide.

7. The flexible organic electro-luminescence device
claimed as claim 1, wherein the anode and cathode electrodes
include a transparent material.

8. A method of manufacturing a flexible organic electro-
luminescence device, comprising:

forming a planarization layer on a substrate of a thickness

of about 0.4 mm~1 mm:;
forming a thin film transistor on the planarization layer;
forming a passivation layer on the planarization layer and
the thin film transistor to have a contact hole which
exposes a drain electrode of the thin {ilm transistor;
forming a reflective layer on the passivation layer;
forming an anode electrode electrically connected to the
drain electrode of the thin film transistor on the reflective
layer;
forming a bank layer including an organic material, on the
edge region of the anode electrode and the passivation
layer;

forming an organic light emitting layer on the anode elec-

trode;

forming a cathode electrode on the bank layer and the

organic light emitting layer;

forming a seal layer including an organic film, an inorganic

f1lm, an adhesive film and a protective film, on the cath-
ode electrode; and
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ctching the rear side of the substrate until the thickness of

the substrate 1s 1 a range of about 0.05 mm~0.2 mm,
wherein the reflective layer 1s removed in the region cor-

responding to the contact hole,
wherein the organic film, the morganic film the adhesive

{1lm and the protective film are sequentially formed on a

whole side of the cathode electrode such that the films

are stacked above the cathode electrode one another, and
wherein the adhesive film includes a moisture absorbent,
wherein the planarization layer includes,

an organic film, on the substrate, having a thickness of

about 3 mm~5 mm to compensate the harshness of the
surface of the substrate; and

an morganic film, on the organic film, having a thickness of

about 100 A~300 A.
9. The method claimed as claim 8, wherein the substrate
includes stainless steel.
10. The method claimed as claim 8, wherein the passivation
layer mcludes:
an 1norganic {ilm disposed on the planarization layer and
the thin film transistor, and having a thickness of about
100 A~3000 A; and

an organic {ilm disposed on the 1norganic film to and hav-
ing a thickness of about 500 A~3 mm.

11. The method claimed as claim 8, wherein the bank layer
is of a thickness of about 500 A~3 mm.

12. The method claimed as claim 8, wherein the organic
film of the seal layer is of a thickness of about 200 A~1000 A
and the mnorganic film of the seal layer 1s of a thickness of
about 500 A~700 A.

13. The method claimed as claim 12, wherein the organic
f1lm 1ncludes one material selected from a group consisting of
small molecular organic materials and high molecular
organic materials, and the morganic film includes one of an
oxide of aluminum and a silicon oxide.

14. The method claimed as claim 8, wherein the anode and
cathode electrodes include a transparent material.
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